Oral lesions, diarrhoea, Pneumocystis carinii pneumonia, tuberculosis and urinary tract infections are some of the opportunistic infections (OIs) which arise when the CD4 cells of the HIV/AIDS patient fall below 200 cells/mm 3 . HIV/AIDS infection complications include tissue damage from oral lesions accompanied with pains. Pain is a disagreeable sensory and sensitive experience associated with actual or potential tissue damage. This condition requires immediate treatment with analgesics and antibiotics. However, the inability of rural dwellers to afford readily available drugs is a consequence for 
Introduction
Pain is an unpleasant sensory and emotional experience associated with actual or potential tissue damage [1] . The word "unpleasant" describes various levels of inconvenience, misery, anguish, anxiety, depression, desperation and ultimate remedy of suicide [2] [3] . In Africa, many researchers such as [4] [5] [6] [7] [8] have all reported high prevalence of oral lesions associated with HIV/AIDS, with oral candidiasis being very prevalent (50% -80%). In Uganda, two studies [9] [10] reported a high prevalence (70% -80%) of oral candidiasis and oral bacterial infections among HIV/AIDS patients. Some forms of oral lesion or oral tissue damage occur and may include major aphthous ulceration (most common, 2% -3%) [11] ; necrotizing stomatitis (painful ulceration which exposes underlying bone and leads to tissue destruction) and recurrent aphthous ulcerations (present on non-keratinized tissues such as labial and buccal mucosa, the floor of the mouth, ventral surface of the tongue, posterior oropharynx and the maxillary and mandibular vestibules). Pain increases upon eating salty, spicy, acidic foods or beverages and due to trauma when consuming hard or rough foods [12] . The pain as discomforting as it may be, requires immediate treatment with analgesic agents and antibiotics. But some of the available drugs are either not affordable, not accessible or socially and culturally not acceptable to the rural populace and for some who can afford to buy the drugs, adverse effects of the drugs e.g. gastric irritation of non steroidal anti-inflammatory drugs may not allow them to use the drugs as required [13] [14] . This makes room for them to resort to use of herbs. Anecdotal evidence from South Africa suggests that a number of antiretroviral therapy (ART) patients resort to traditional medicine after experiencing side effects from ART. Studies have found that HIV positive persons use traditional and alternative medicines at high rates between 15% and 79%, higher than people with other serious illnesses [15] [16] [17] . A study on the use of traditional herbal medicine was conducted on 137 AIDS patients in Kabarole District, Western Uganda, for relief of pain and fever [18] . One of the most highly used herbs by traditional healers and local people in South Western Uganda in treating the pain associated with oral lesions of HIV/AIDS patients is Bidens pilosa (Unpublished data). The traditional healers and local users of Bidens pilosa in South-Western Uganda were ascertained to prepare decoctions of the leaves of the herb with water and by soaking in ethanol for some days. This observation forms the basis for our use of water and ethanol in the extraction of Biden pilosa leaves for this study (Unpublished data). Bidens pilosa, an Asteraceae, is a cosmopolitan, annual herb which originates from the tropics especially Central America, Africa and Asia [19] . B. pilosa is an erect, tall branched, perennial plant with green leaves, thin white or yellow flowers that develop into a cluster of tiny, barbed black seeds with short, stiff hairs which stick to feathers, fur, or socks and other such materials [3] [30] . It is called "Enyabarashana" in Runyankole language in Uganda and "Ogwumma" in Igbo language in Nigeria. It is globally distributed and widely used as a folk remedy, serving as an extraordinary source of food and medicine [20] . Bidens pilosa serves as a medicinal plant in areas of Africa, Asia, and tropical America. Its different parts e.g. roots, leaves, and seeds are informed to be used against bacteria, dysentery, inflammation, microbes, and malaria; for diuretic, hepatoprotection, and hypotension. In Africa and tropical areas of Central and Southern America, tropical and subtropical areas of Asia, B. pilosa is reported in folk medicine for treatment of headaches, ear infections, hangovers, diarrhoea, kidney problems, malaria, jaundice, dysentery, burns, arthritis, inflammatory disorders, ulcers, abdominal symptoms and facilitation of child labour; and studies have demonstrated its anaesthetic, antibacterial, antidiabetic andcoagulant activities [31] - [36] . It is also used in Uganda by traditional healers in the treatment of opportunistic infections of HIV/AIDS patients mostly oral lesions as reported by the local people (Unpublished data). B. pilosa is claimed to treat more than 40 disorders, and 201 compounds have been identified from this plant. Polyynes, flavonoids, phenylpropanoids, fatty acids, and phenolics are the primary bioactive compounds of B. pilosa, and they have been reported by some studies to be effective in the treatment of tumours, inflammation/immune modulation, oxidative processes, diabetes and hyperglycaemia, viruses, bacteria, fungi, protozoans and other microbes, wounds, gastrointestinal diseases, hypertension, vasoconstriction, ulcer, and cardiovascular diseases. However, caution should be exercised in the therapeutic use of B. pilosa for hypoglycaemia, hypotension, bleeding, and allergy [20] . Generally, there is need for evidence-based research on herbal medicines when quality, efficacy, safety and well-defined cause/effect relationships are on discourse [37] . In this study, we investigated the 02-0974, Ankara, Turkey). Thereafter, the boiled and cold soaked plant materials were each filtered using clean white cotton cloth and subsequently using No.1
Wattmann's filter papers to obtain particle free filtrate. The filtrate for the aqueous extract was dried by boiling off all water elements in a water bath at 100˚C while filtrate for the ethanolic extract was dried by evaporation in a hot air oven at 40˚C. The extracts were stored without solvent at freezing temperature (−20˚C) with minimal exposure to freeze-thaw cycles and humidity [38] .
Freshly prepared solution of aqueous extracts was always reconstituted in distilled water and suspensions of ethanolic extract was always reconstituted with little amount of Tween 80 in distilled water ready for use in the studies.
Animals
Swiss albino mice were used for acetic acid induced pain tests while Wistar rats were used for formalin and tail-flick induced pain tests. These animals were obtained from the Animal Facility Centre (AFC) of Kampala International University, Western Campus, Ishaka. The animals were kept in a cage lined with wood shavings, at room temperature with adequate ventilation, under a naturally illuminated environment with 12 h of light and 12 h of darkness. They were fed with standard diet (Nuvita® Animal Feeds Ltd., Jinja Uganda). They were allowed access to clean drinking water ad libitum. The animal experiments were carried out according to the National Institute of Health Guide for the care and use of laboratory animals [39] and ethical guidelines for investigation of experimental pain in animals [40] .
Acetic Acid-Induced Writhing Test (Chemical)
Each rat was placed inside a transparent observation cage ( 
Formalin Test (Chemical)
This test was carried out in five groups of rats (n = 5) pretreated with either distilled water (10 mL/kg); the aqueous extract, ethanolic extract (200, 400 and 800 mg/kg p.o.) or acetylsalicylic acid (aspirin) (100 mg/kg) using the Dubuisson and Dennis method [45] modified by Tjolsen [46] . Formaldehyde (0.05 ml, 
Tail-Flick Test (Thermal)
Tail-flick test or thermal test was conducted with method of D'Armour and
Smith [47] , as subsequently modified for rats using hot water bath [48] [49] [50] [51] [52] with minor modifications for our local laboratory settings. The rats were initially screened for the test by immersing about 2 cm of their tails (initially measured and marked out with a marker pen from the tip of the rats' tail) into hot water maintained at 55˚C ± 1˚C in a water bath. The animals that lifted their tails out of water within 5 seconds were selected for the study. A cut-off time was set at 6 seconds to prevent the rats' tail from damage by hot water.
Thirty rats that showed response (withdrawing the tail within 5 seconds) were selected and grouped into 6 groups of 5 (n = 5). The rats in the six groups were Statistical significance was taken as p < 0.05 and confidence interval at 95%.
Results

Results of Tests of Bidens pilosa Extracts on Acetic Acid-Induced Writhing in Mice
In Table 1 , for both aqueous and ethanolic extracts of Bidens pilosa, the acetic acid induced writhes in the mice were inhibited dose-dependently and significantly (p < 0.05; student t-test) in the same manner as acetylsalicylic acid.
Therefore, the activities exhibited by both extracts were comparable to that of positive control (acetylsalicylic acid) though it could be seen from the results 
Results of Tests of Bidens pilosa Extracts on Formalin-Induced Pain in Rats
Results of Tests of Bidens pilosa Extracts on Thermally Induced Pain in Rats (Tail-Flick Response Time)
In Table 3 , there was a general, irregular and non significant (p < 0.05; student t-test), non dose dependent pattern of withdrawal of tail from the 55˚C hot water by rats at both 30 and 60 minutes after administration of the aqueous and ethanolic extracts of Bidens pilosa when the test rats were compared with negative control (distilled water) and their own values at zero (0) minute. Two positive controls were used for the tail-flick test; the acetylsalicylic acid at 100 mg/kg and morphine at 2 mL/kg of body weight. The rats administered with the positive controls showed prolonged time before withdrawal of the tail from the hot 
Discussion
The use of traditional medicines among HIV positive persons for the treatment of HIV and HIV related diseases has been reported globally in the USA, Canada, [18] revealed that patients use herbal medicine for relief of pain and fever. Nevertheless, 70% of these patients who use the herbal remedies for various purposes do not tell their doctors about these herbs [55] . Equally, very few researchers and people are privy to the limited data about these patients on prevalence, patterns of use, indications, effectiveness and safety of the herbs they use. However, some of these herbal remedies appear to be effective in relief of symptoms e.g. IGM-1 and no antiviral and immune effects [56] . In addition, most of the herbal remedies used by different patients have not been identified, qualified, quantified and analysed for their active and inactive constituents [18] . Results from larger studies are important to support this evidence as expressed by Liu [56] and therefore, Bidens pilosa was investigated in this study to substantiate the traditional healers' claims as the traditional basis for the use of Bidens pilosa leaf aqueous and ethanolic extracts in the treatment of pain involvement of oral lesions of HIV/AIDS patients. The acetic acid induced writhing pain test method was used to study the anti-nociceptive effects of the aqueous and ethanolic extracts of Bidens pilosa in mice (Table 1) . It is through these test methods that the anti-nociceptive mechanisms of the test samples are often identified and determined. In the acetic acid induced (chemical pain) test, 10 mL/kg of 0.7% of acetic acid was administered intraperitoneally to induce writhe-like pain in the mice [43] [44]. The acetic acid produces writhes through stimulation of the release of various peripheral endogenous pain mediators which in turn animate the nociceptors [57] [58] thereby increasing the level of prostaglandins (PGE2 and PGF2α) and lipooxygenase in the fluid in the peritoneum [59] . The C fibres are responsible for mediating the resulting slow and poorly localized pain [60] . Data resulting from the current study showed significant dose-dependent (p < 0.05, student t-test) inhibition of acetic acid induced pain by acetylsalicylic acid, aqueous and ethanolic extracts of Bidens pilosa, when compared with the negative control (normal saline). Statistical test with ANOVA revealed more analgesic activity with 200 and 400 mg/kg doses than 800 mg/kg dose. However, with Dunnett t 2-paired tests, the analgesic activities of aqueous and ethanolic extracts of Bidens pilosa were confirmed to be statistically similar. This analgesic activity presumably could be attributable to the presence of flavonoids as revealed by our previous study [61] . This result therefore holds the opinion that the realized anti-nociceptive activity of the extracts could be derived from the previously stated two broad groups of phytochemical components in the Bidens pilosa extracts such as flavonoids and polyacetylene groups [35] [62] [63] [64] . The basis of this reported analgesic activity originates from the ability of these constituents in Bidens pilosa to reduce pain due to inflammation and this report was corroborated by Yoshida [65] on the competence of these constituents to relax muscle and relieve pain. Our results and the subsequent confirmation from previous works highly indicate the reasons and scientific basis for a region wide use of Bidens reported by Geissberger and Sequin [66] ; its anti-inflammatory, muscle relaxant and pain-relieving effects by Yoshida [65] ; and immunomodulatory, antioxidant and cellular protective properties by Chiang [67] ; treatment of headache in Zulu land by inhibiting cyclooxygenase, an activity associated with the flavonoid components reported by Jager [63] . These results therefore suggest that the anti-nociceptive activity of the extracts of Bidens pilosa is as a result of the phytochemical components of the extracts which include flavonoids and polyacetylene groups [61] or polyynes, flavonoids, phenylpropanoids, fatty acids, and phenolics [20] such as alkaloids, tannins, terpenoids, saponins, phenolic compounds and steroids; thereby proving its efficacy in the traditional medicine system in The tail immersion test is a standard model for selective investigation of centrally but not peripherally mediated nociception and analgesia utilising thermal painful stimuli [47] . This method measures a response to a brief, noxious stimulus seemingly emanating from reflexes of the spinal cord modulated by supraspinal inhibitory mechanisms, indicating morphine-like effect implicating the activity of selective centrally acting analgesics [68] [69] . Pain stimulus is initiated through the Aδ fibres and inhibited centrally or through interaction with the widely distributed opioid receptors at peripheral sites [57] . Our findings on tail-flick test with Bidens pilosa extracts in Table 3 showed the presence of a central analgesic activity. I did et al. [70] stated that hot plate tail flick technique has bias for centrally acting agents but not sufficiently sensitive to distinguish between opiates and non-opiates with central activity. Conversely, in the work of Pizziketti et al. [71] , they revealed that the cold tail flick test has sufficiently demonstrated differentiation of opiates from non-opiates with central activity.
However, Domer [72] in his study emphasised that the type of analgesic activities exhibited by Bidens pilosa indicates morphine-like activity and that corroborates the results of our present study. This formed the basis for the use of morphine as one of the positive controls in this study. In another study, Fields in his work [73] explained that this type of analgesic activity shown by Bidens pilosa can be referred to as NSAIDs-like occurring through inhibition of cyclooxygenase in peripheral tissues thereby interfering with the mechanism of transduction in primary afferent nociceptors. In another situation, this was the reason for using aspirin as another positive control for NSAID-like phytochemicals in Bidens pilosa. The contributory factor for these activities can be associated with presence of phytochemicals in the plants such as tannins, flavonoids, phlobatannins, terpenoids and cardiac glycosides [61] . In this present study, hot aqueous extract of Bidens pilosa was found to contain saponins, flavonoids, terpenoids and phenolic compounds while its cold ethanolic extract contained alkaloids, tannins, steroids, terpenoids and cardiac glycosides (Unpublished data). Any of these phytochemical components or their combinations could be the effective phytochemicals responsible for the observed analgesic effects of aqueous and ethanolic extracts of Bidens pilosa. Other preceding studies demonstrated the anti-inflammatory properties of Bidens pilosa by Geissberger and Sequin [66] ;
anti-inflammatory and muscle relaxant and pain-relieving effects [65] . All the stated results of tail flick test go further to accentuate the capability of Bidens pilosa extract to control both centrally and peripherally mediated pain, con- 
Conclusion and Recommendations
In conclusion, Bidens pilosa possesses significant analgesic effects based on acetic acid, formalin and tail-flick induced pain tests in rats and can be used in the treatment of pain involvement of oral lesions of HIV/AIDS patients to justify its use for this purpose by traditional healers and other local users of the herb. We hereby recommend that further studies be conducted on the anticonvulsant property and mechanisms of action of the analgesic activities of Bidens pilosa with identified drug entities responsible for the activities to conclude the reason for the analgesic effects of Bidens pilosa.
